Promotion of ovarian follicular development by injecting vascular endothelial growth factor (VEGF) and growth differentiation factor 9 (GDF-9) genes.
Ovarian follicular development in mammals is the complex process including endocrine, paracrine and autocrine. There is the development of four basic stages of ovarian follicles, i.e. the primordial, primary, secondary and tertiary or Graafian follicles. There are few blood vessels in the cortical area where primordial and primary follicles are assembled. The development of these follicles is stimulated by oocytes derived factor including growth differentiation factor 9 (GDF-9) or bone morphogenetic protein 15 (BMP-15). Porcine GDF-9 complementary DNA (cDNA) cloned, and then injected its gene into the ovary in gilts. The injection of porcine GDF-9 gene resulted in an increase in the number of primary, secondary and tertiary follicles, concomitant with a decrease in the number of primordial follicles, indicating that exogenous GDF-9 can promote early folliculogenesis in the porcine ovary. On the other hand, the development of antral follicles is associated with increased density of blood vessels within the theca cell layers surrounding the follicles. A recent study reported that vascular endothelial growth factor (VEGF) play an important role in the process of thecal angiogenesis during follicular development. To investigate whether additional induction of thecal angiogenesis would support subsequent follicular development, miniature gilts were directly injected VEGF gene into the ovary. Injection of VEGF gene increased the levels of mRNA expression of VEGF 120 and VEGF 164 isoforms in the granulosa cells and VEGF protein contents in the follicular fluid. The number of preovulatory follicles and the capillary density in the theca interna increased significantly in the ovaries injected with VEGF gene compared with those treated with eCG alone, indicating that the regulation of thecal angiogenesis during follicular development is a very important factor in the development of ovulatory follicles. This technique may be an innovative technique for enhanced induction of follicular development in the ovary through gene and hormonal treatment, which may lead to prevention of infertility caused by ovarian dysfunction.